Disability is a dynamic phenomenon. It is modulated (i.e., modified or maintained) by changes in person or environment. The objective is to study distal social interactions that modulate the situations of disability. Grounded theory was used in an upstream study of six cases to identify and relate proximal and distal events associated with modulation of their situations of disability. It led to a definition of disability that is broader than the ones based on function alone, and to an analytical framework. The results showed that (1) it is feasible to retrace a sequence of events from highest levels of societal decision making down to modulation of a situation of disability; (2) the sequence is compatible with a causal chain; (3) the same framework explained the downstream sequence of events in six diverse cases; and (4) the events that set the chain in motion were not directly related to disability. The framework also includes upstream sequences of reactive events, and feedback loops. It may help analytical studies of disability policy to approach on firmer ground the political economic context of disability policies and the changes in the social political environment that are needed to truly equalize the chances and choices of people who are atypical in body, intellect, or emotions with those of the rest of the population. 
The advances in conceptualization of disability in the past 35 years such as the general social model of disability (Barnes, Mercer, & Shakespeare, 1999) , the bio-psycho-social model used in the ICF (Bickenbach, Chatterji, Badley, & Ustun, 1999; World Health Organization, 2001) , the process of production of disability (Fougeyrollas, 1995) , and the model of observation-explanation-legitimization (Depoy & Gilson, 2004) have been achieved with the help of and within the limits of several constraints. First, disability is usually described in terms of the interaction between persons and their proximal environments. Fougeyrollas, Noreau, and Baschen (2002) include macro, meso-, and micro environments in their model, but only at the point where these environments interact with the person. Oliver (1990) discusses distal causes, but he does not provide a path to trace their effects on specific individuals. Second, the social model discourse is usually about the production or creation of disability, and not about its modification. Third, disability is discussed mostly either in terms of function or of social labeling, but seldom in terms of its relationship to quality of life of the persons in situations of disability (Albrecht & Devlieger, 1999) . Although these constraints have been very helpful in advancing the field, they have limited our understanding of disability. Perhaps it is time to go beyond them and to ask some new questions that may lead to richer and possibly more accurate concepts of the situations of disability in our society. What is the effect of distal social events on the life of people in situations of disability? Once disability has been created or produced, what are the subsequent changes that have an impact on the person? What else does the situation of disability mean for the person besides dysfunction and label? Because current approaches to empirical disability studies have not been developed with these questions in mind, it was necessary to construct a new analytical framework. To do this, I have developed a theoretical concept in concert with empirical case studies.
This study was prompted by the concern that empirical studies conducted in the immediate environment of situations of disability take that environment as a given, when it is the product of forces coming from the society at large. To have a full understanding of the origin of chances and choices that are available to the person in a given situation of disability as well as alternative sets of chances and choices that might exist if the societal influences on the immediate environment were different (e.g., as they might have been changed by new policies), it is necessary to perform studies outside this immediate environment to trace down the effects of distant societal influences. Therefore, the initial aim of this project was to develop a framework extending from the distal sources of societal decisions down to the proximal environment of situations of disability.
One approach to that endeavor might be to begin with a given theory of disability such as the social oppression theory (Abberley, 1987) , the relation to welfare (Stone, 1985) , the materialistic theory of the English school (Finkelstein, 1980; Oliver, 1990) , the complex individual/social and materialist/idealistic models discussed by Priestley (1998) , the relational model (Bengtsson & Greve, 2004) or the observation-explanation-legitimization model (Depoy & Gilson, 2004) and to trace down the paths of influence on the immediate environment predicted by these models. This approach was not followed because of concern that it would be likely to highlight certain aspects of influence patterns and neglect others. Rather, I used a method of scientific induction, by examining six instances of situations of disability in order to trace influences shaping these situations upward in the social system. Two points became clear early in this endeavor. The first was that the problem could not be formulated in terms of the creation of disability, but rather in terms of its modulation (modification or maintenance). Situations of disability existed in each of the cases, but they were modulated by societal actions whose origins were external to the immediate environment of the persons in these situations. Second, the modifications that took place following societal actions targeting disability had effects that were not limited to changes in activity or participation, but involved many other aspects of the individuals' lives. Ethnographic studies of people in situations of disabilities have shown that functional status is not necessarily associated with quality of life and that high quality of life may coexist with very severe dysfunction (Albrecht & Devlieger, 1999) . This suggested that a definition of disability based exclusively on function would be too narrow to describe the situation of disability of the person and to account for all the effects of distal social interactions on that situation. Finally, these early studies showed that the life of people in situations of disability had many normal features, features that constituted a social disadvantage, and features that were compensatory, and therefore each of these aspects should be included in the study. Thus, as the study progressed, its aim became twofold: first to develop a theoretical underpinning that was broad enough to cover the various aspects of the lives of people in situation of disability; and, second to construct, by scientific induction, an analytical framework for the study of distal interactions related to local situations of disability.
Method

Definitions and axioms
Atypical persons
The atypical persons considered in this article are persons with atypical bodily, sensory, motor, intellectual or emotional features to whom society confers a special status of persons with disability based on an actual or virtual impairment or different appearance in a given environment. In this article, I shall use the phrase 'atypical persons' to refer to them, rather than 'persons with disabilities' that has a medical model connotation (Finkelstein, 1980) or 'disabled persons' that conveys the social origins of disability, but only refers to the end product of disablement. The phrase 'atypical persons' was used by Depoy and Gilson (2004) in developing their observation-explanation-legitimization theory of disability. It has the advantage of referring to a person's body, intellect and emotions, not in a medical context, but rather in that of societal reactions to the features (or presumed features) of an individual within the total population of a geographic unit. The framework presented in this article may also be applied to studies of people who are atypical because of differing culture, language, social situation or education, but this article will only discuss it in relation to those who are atypical in body, intelligence or emotions.
Development of theoretical constructs
The theoretical constructs used in this article were developed with the method of grounded theory (Glaser & Strauss, 1967) . This study was begun in the context of the social theory of disability, as applied to the production of disability. Its impetus was an endeavor to trace the distal social origins of disability down to the experience of atypical persons. Initial empirical work on the six cases showed the dynamic nature of the status and experience of the atypical persons that were the subjects of this work, and the object of the study became the modulation (i.e., modification or maintenance) of disability, rather than its production. Further empirical study revealed that the construct of functional limitation often used as synonym for disability was far too restrictive to conform to the experience of the subjects and that it lost much of the richness and signification of that experience. That led to the definition of disability used in this article.
Definition
Disability is the set of limits imposed by the interaction of the social and physical environment with persons who are atypical in body, intelligence or emotions on these persons' activities, social interactions, pleasure, happiness, self respect, identity, freedom, independence, safety, social and economic status or even ability to survive to the extent that these limits differ from those that are imposed on persons who are not atypical.
Axioms
Axiom 1 states that the societal and subjective experience of atypical persons in situations of disability may have normal, disability, and compensation components. Axiom 2 states that a situation of ability/disability is not static, but that it is modulated by changes in the persons or in their environments. Axiom 3 states that the societal experience of atypical persons depends upon distal, as well as proximal actors.
A brief elaboration of the meaning of the definition and the three axioms follows.
Rationale for the definition
It is now generally agreed that there is no single social definition of disability (Altman, 2001; Madans, 2006) . The definitions of disability must be congruent with purposes for which it is used. Among such purposes are: eligibility for benefits, ability to work, educational program assignment, medical and health care, modification of the built environment (in home, work, community) or equal treatment under the law. The purpose of this article is to assess how society affects the lives of those atypical people that are usually designated as disabled. The definition of disability used in this article is adopted because human beings are not machines whose only feature is to accomplish certain functions. They are human beings with a much broader range of personal and social interests. Therefore, the definition must have a broader scope to encompass those aspects of life, such as freedom, happiness, love, identity, self-respect, social interactions, rest, and survival that are important elements of that life. A special feature of this definition is that it is based on outcomes for the atypical persons, not on a process in their interaction with society. The definition aims to include all the outcomes of social interaction or of solitude that are valued by human beings. It is the outcome that is important, not the process. Thus, social participation in an integrative environment (a process) may demand efforts or even ordeals of the atypical persons that are not demanded of the non-atypical ones (Ebersold, 2002) . The sum total of social interaction, efforts, or even ordeals is the outcome of a specific instance of participation for the individual.
Specification of the three axioms
Axiom 1. The normal component is present when the atypical individual is treated in the same way and encounters the same relative barriers and facilitators as the individual who is not atypical. The disability component is associated with a social disadvantage (Chapireau & Colvez, 1998) that may be manifested by restriction of participation (Bickenbach et al., 1999) or on the contrary, by expectations of participation that are too difficult to realize (Ebersold, 2002) ; by a low social status or economic vulnerability, by internalization of a poor self-image, and by any other harmful social encounter that is related to their atypical features and is not shared by non-atypical persons in the same environment. The compensation component is an advantage offered by society to atypical persons. It may include modification of the environment, technical aids, services, and allocation of funds.
Axiom 2 means that the situation of ability/disability is not static. It may change following personal or environmental changes. Societal models of disability have tended to emphasize its production, often in an all or none way. For instance, in the oft-quoted example of the person in a wheelchair who cannot access a higher floor of a building that has no elevator, the person is disabled or the building is disabling, according to the medical and social models, respectively. In many instances, there are differing gradations of a situation of disability. I use the term modulation to refer to the different modalities of ability or disability that may evolve or persist as a result of changes external or internal to the person over a period of time.
Axiom 3 means that the three components of the social and subjective experience of atypical persons are connected to a dynamic social system that extends far beyond them. Thus, the construction of the situation of ability or disability and life habits by interaction of the persons and their proximal environment (Fougeyrollas, 1995) begs the question: what makes the proximal environment the way it is? Similarly, the construction of the disability status by a sequence of observation-explanation-legitimization (Depoy & Gilson, 2004) begs the question: what makes society act as it does in each stage of the process? Conversely, the theory of the modern production of disability as a consequence of the industrial revolution and the development of capitalism (Finkelstein, 1980; Oliver, 1990 ) begs the question: by what pathways or mechanisms do these distal societal events contribute to the three components of the life of atypical persons?
Situation of disability and life of atypical persons
The situation of disability refers to the situation of atypical persons in their environment, with regard to the chances and choices relevant to the items listed in the definition of disability that are available to them in that environment. The life of atypical persons refers to what they make of their existence in their situation(s) of disability.
Study population
This is a qualitative study of three cases that came to my attention at the time when I was considering doing a study of the distal interactions of disability and three cases from my own extended family. They occurred in the United States in a period ranging from the early 1980s to the early 2000s. Case 1 is a study of the effects of administrative changes in the social security programs for people with mental disorders. Case 3 is a study of a barrier to people with mobility impairments. Cases 1 and 3 came to my attention through the literature. Case 5 is a study of environmental deletion of an important physical support. It came to my attention as I was asked to participate in advocacy about it. Cases 2, 4, and 6 were persons that I had had contacts and communications with. No other cases were considered during the period of selection of the six cases. The study was limited to six cases because it was thought to be an adequate number for a qualitative study to explore a new approach.
Scientific induction
The framework was developed by scientific induction based on an earlier study of homelessness that had demonstrated the feasibility of linking proximal and distal factors (Jahiel, 1992) and on upstream studies of modulation of disability in the six cases. In each instance, I began with modifications of features of the life and of situation of disability of atypical persons. Then, I traced the interactions between these persons and the individuals or organizations whose actions contributed directly to the process of modulation of the situation of disability. I refer to them as operators of modulation of disability (or operators, for short). Then, I reconstructed the environmental features that influenced the interactions of atypical persons and these operators. Continuing upstream, I identified the actions (disability pressures) of other social actors who modify (or maintain) the proximal environment of situations of disability and who direct, often through relays, the actions of the operators. I refer to these individuals or institutions as principal initiators of modulation of situation of disability (or initiators, for short). Finally, I continued to follow change upstream to the social forces that influence the initiators and from then on to the social leaders that produce these forces to address social situations. These social situations include challenges to society and to some of its constituents; ideas and interests of those in power; and, components of the power structure that determine the response of the societal leaders. This upstream study identified a temporal unidirectional sequence of events, starting with the social challenges and the power structure and eventually leading to a modification of features of the life of atypical persons.
Further study showed external influences and feedback loops at various points in these sequences of events. An important type of feedback loops occurred, in some cases only, some time after the events had affected the lives of the atypical persons as a reaction to these events.
Classification of the events and actors along the main unidirectional downstream axis yielded four sequential fields. Field 1 involved events and actors that were not directly related to disability. Field 2 involved actors and events that were related to disability, but without interactions involving directly the atypical persons. Field 3 involved actors and events that interacted directly with the atypical persons. Field 4 involved another set of actors that reacted to the changes in the lives of atypical persons with feedback loops that extended upstream to various levels.
Finally, the actors and events identified in the six case studies were assigned to social sectors.
Results
Case studies
The six case studies of modulation of situations of disability are described in the text and summarized in Table 1 . It is suggested that each column in Table 1 be read by starting with the (Morse, undated; Appelbaum, 1983) . Field 3.The starting points were news reports of as many as 35 persons with serious persistent mental disorders who had died or killed themselves in the early 1980s (News & Notes, 1983a) , after having been unable to obtain the Social Security Disability Insurance (SSDI) income to which they were entitled; as well as several reports of considerable obstacles encountered by many other people with serious mental disorder in applying for their SSDI with the local governmental office. Procedures followed by these offices had changed in the period 1981-1983 with much stricter evaluation of applications, fewer aids in filling applications and less outreach (Claude Pepper Center, undated) . People with serious persistent mental disorder were highly vulnerable to these changes. Field 2. Retracing the origins of these changes upstream, it was found that instructions had been transmitted directly or through relays to the local offices from officials in the Department of Health and Human Services (HHS) in the division responsible for the administration of SSDI. These instructions were not authorized by a new law or regulation, but rather by transmission along an administrative route of a new approach to people receiving SSDI, thus creating a more stringent administrative environment. This approach was in tune with a general environmental reaction against people on welfare, in the late 1970s and early 1980s when the press and other media highlighted "welfare queens" who went to get their checks in Cadillacs, and other abuses of welfare. Field 1. Tracing events beyond the United States Department of HHS led to the Omnibus Budget Reconciliation Act of 1981 (OBRA) (Palmer & Sawhill, 1984; Smeeding, 1984) that mandated severe cuts in the domestic (but not the defense) budget. OBRA led to the highest level of societal leaders in the government, i.e. President Reagan and his staff. The situation to which these leaders responded was in part the cold war, in part a mixture of inflation and stagnation (stagflation) that was met by inducing the recession of 1981. However, analysts found that the actions affecting SSDI recipients were due in great part to a reversal of political values, the end of the New Deal, a shift of the government to the political right, and a more repressive attitude toward the lower social classes, particularly those who depended on welfare (Palmer & Sawhill, 1984; Smeeding, 1984; O'Connor, 1998) . They occurred in the context of several other cuts in federal health benefits by the Reagan administration (News & Notes, 1982a) . Thus, measures initiated in response to a change in political philosophy to the detriment of lower social classes (Phillips, 1990 ) that had no direct relation to disability, had down the line severe effects on some people with disabilities. Field 4. There was a reaction led by advocacy organizations for people with disabilities, joined by professionals and onset of court actions and by the media, that led to vigorous and rather prompt Congressional reaction (News & Notes, 1982b , 1983a , 1983b ) that was eventually followed by a return to a process more receptive to atypical persons, after two to three years, longer for some, during which considerable harm had occurred to the lives of many people with serious mental disorders.
Case 2: modulation by educational segregation
My knowledge of this case is derived from personal contacts and communications in New York City during the late 1980s. Field 3. A girl who has trisomy 21 (Down syndrome), and had received primary education in an integrated primary school with some special classes was, ready to enter secondary school. She was reassigned to a segregated school, the Occupational Training Center (OTC) and not to an integrated high school. This assignment took place at a stormy committee meeting chaired by the local Department of Education administrator with participation of the girl (who lived at home with her family), her parents, a member of an advocacy group for children with disabilities, a schoolteacher, a psychologist, and a social worker. The child and parents wanted integrated schooling, but all other participants were for the OTC and, as the prospects for an appeal were very dim, the outcome was the OTC. The main reason given during the meeting was hazard for intellectually disabled children in the integrated public school. The chair kept saying "I will not be responsible for this child being raped", citing the high rate of sexual assaults in integrated high schools at the time. Field 2. The meeting reflected a general environment of fear of crime and helplessness about it that prevailed in New York at the time. Upstream studies of the Board of Education confirmed this fear, but they also revealed that integrated secondary schools had not enough well-trained special education teachers. Field 1. Further upstream, one finds a city barely recovering from near bankruptcy without the capability or will to engage the police to overcome crime in the schools, while pressures had built for intellectual desegregation of school children without the time or resources to develop the special education workforce to the extent needed.. Thus, the initiating events, i.e., the city's financial troubles, had two consequences, one not directly related to disability (crime) and the other indirectly related to it through decreased resources for education of special education teachers. These problems became more manageable gradually over a period of several years of economic recovery, with a new administration tougher on crime, and adjustments of secondary schools to the teaching of children with mental retardation in the general educational system. Yet, at the time of the decision, the child received a better education in the OTC when compared to her previous two years in the integrated schools, because her teachers were better. Thus, there was a mix of disability making (segregated school) and compensation (better teachers).
Case 3: modulation by environmental barriers to mobility
During investigations of access to health care facilities by persons with motor or sensory impairments, O'Day and Iezzoni (2006) found a geriatrician who had an office in a building with several steps leading to the entrance and no alternative pathway. Field 3. The geriatrician explained that he had a strong back so that he carried up the stairs patients who were unable to climb by themselves. He was aware that this was uncomfortable and humiliating to at least some of the patients and carried some risk of accident. However, he felt he had no choice. His income from his practice was not such that he could afford to break his lease and find a comparable, but accessible office in Boston's high rent market. (O'Day & Iezzoni, 2006) . The health care sector presented barriers to change of physician, particularly for an elderly disabled patient who would have difficulty getting coverage from private insurance because of pre-existing conditions. Thus, the patients may have had a limited range of choices that, along with the patient-doctor relationship that they had developed with the physician, led them to endure this humiliating experience. Field 2. Thus, this case may be situated in two sub-sectors, i.e., real estate and health care. Upstream tracing in the real estate sector showed that many buildings with several steps leading to the entrance had been constructed early in the 20th century and that a housing boom in the 1980s and 1990s had led to a very tight housing market. In the health care sector, competition was particularly keen for solo practitioners in a field increasingly dominated by health maintenance organizations (HMOs) and other medical care organizations (MCOs), and it may have limited the income of the physician. In the medical profession system, less evidence is available, but disability had until recently, a low priority for physicians and this may have affected the reaction of the doctor in this case. Field 1. Upstream tracing of the tight housing market of Boston led to extensive gentrification in the 1980s and 1990s that raised the cost of housing, and then to the real estate developers and landlords who made fortunes in it. Upstream tracing of the changing health care system led to the growth of large and highly profitable private health insurance companies and MCOs and to the insurance companies that profited from it. State and federal governments may have had a role in it through permissive health insurance legislation and support for HMOS, respectively. The leadership of the medical profession and education system may have had a role, in a negative way, by not fostering enough understanding of disability by physicians. Field 4. It is not known how many patients changed their physician, but at least some simply accepted that humiliating experience. There might have been some measure of compensation in the good relationship of patients with the physician.
Case 4: modulation by withdrawal of technology for an emerging disability
I know this case by personal contacts and communications. A graduate student with an attention deficit disorder (ADD) received help with special computers equipped with programs designed to hold attention when he was at Ivy school universities. When he applied to a State run medical school, he informed the admission committee of his ADD and needs for the special technology, and when he was admitted he was told he would get them. Field 3. During his freshman year, the deanship changed and the new administration and dean denied him the more expensive technology that he needed and gave him an ordinary computer that was of little, if any use, for his problem. He managed to pass all his first year courses with great stress to himself without the special computer. Field 2. Upstream analysis showed a predominantly hostile local environment in the medical school. Many of the students (his peers) felt that someone with ADD should not be in medical school and the faculty was divided. The school's administration rejected the student's repeated demands for the special computer. Budget constraints, educational philosophy, and the interaction of those two forces may have contributed to the refusal. Field 1. Further upstream study showed that the decision at the dean's level was made in the context of changes in educational priorities reflecting a more conservative philosophy of medical education, as well as budgetary pressures from the State government that made competition about programmatic activities within the medical school more acute. Field 4. At the end of his first year, the student decided to sue the medical school. He was unable to get support from Civil Rights lawyers (whose workload was full of ethnic and national minority cases) and he sought a private lawyer who gave him a reduced fee if he acted as his own law clerk, a time consuming occupation that prevented him from continuing his medical studies. After more than two years of preparation and hearings, the judge refused to hear the case, and an appeal was rejected by a split decision. It was noted that the State's judiciary had the reputation of being very conservative. Being short of funds, with a low morale, and the stigma of having sued a medical school, the student decided not to apply to another medical school. He had also incurred financial strains, and severe mental trauma.
Case 5: modulation by technology in a classical disability
I know this case through information from advocacy organizations in Washington DC and in the New England State in which it occurred. Field 3. A man with severe cerebral palsy, whose care was financed by Medicaid, needed a special orthopedic bed. He was denied such bed and was given another bed on which he soon developed pressure ulcers. Field 2. Upstream tracing revealed a lack of knowledge of disability and reluctance to oppose decisions from above by administrators who made decisions for supplies to people with disabilities in an atmosphere of cost containment; and further upstream tracing showed a decision to buy only one kind of orthopedic bed. Field 1. This was traced further upstream to decisions to cut the rising cost of Medicaid in the State, as this service was competing with other needs, in an atmosphere of budget cuts and reduced federal assistance. Field 4. There was prompt reaction of advocacy organizations, a court action, the State officials offered little defense, and an appropriate bed was obtained. Field 3. However, the patient had developed bedsores by that time.
Case 6: modulation by neglect
I know of this case by personal contacts and communications. Field 3. A woman in her nineties had advanced Alzheimer and was cared for at home by a living-in attendant. She had cataracts and a moderate hearing deficiency. She was enrolled with a private health maintenance organization (HMO) in New York. When the family members asked about cataract surgery and a hearing aid, they were told that the HMO had decided against it. It was not clear whether this was an administrative decision of management or a medical decision of the physicians or both. There was no involvement of an ombudsperson. The patient survived for two more years with these conditions. This case involves the health care industry (the HMO) and the family. Field 2. In the HMO, the environment was clearly one of rationing of care, and these policies were developed at a higher administrative echelon distant from the patient. Field 1. Attitudes and economic policies regarding priorities of care are likely to have played a role in the lower priority given to a patient with advanced Alzheimer. Field 4. Thus there was no reaction in this case. In the family sector, the family members had little experience in dealing with HMOs, they had difficulty in assessing the side effects of the cataract surgery and the effects of hearing aid in this patient with advanced Alzheimer.
Analytical frame
The analytical frame includes different social sectors (horizontal axes) and an initial influence flow (vertical axis).
Social sectors (horizontal axes)
The events identified in the upstream studies of the six cases were placed in their social context. The societal contexts were then grouped into eight societal sectors, namely, the government, business (industries, real estate, financial institutions), employment, professions, cultural representations (media, arts and science), geographical community, the community of advocates of the atypical people and family. I included employment even though that social sector was hardly represented in the six cases, because of its importance. I did not include a "community of persons in situation of disability" because it is controversial to what extent such communities are defined (Ville, Crost, Ravaud, & Group, 2003) . Sub-sectors were also used based on their occurrence in the case studies. Table 2 shows the main involvement of social sectors and sub-sectors according to the fields listed in Table 1 .Two to four sectors were involved in each case. In general one social sector predominated, sometimes through different sub-sectors.
Initial influence flow (vertical axis)
The initial influence flow in the vertical axis is shown in Fig. 1 . It shows a sequence of actors and actions starting when a social challenge induces the power structure of the social sector to initiate a response at t1 that will eventually lead, through several stages, to an outcome for atypical persons at t3. The term initial is used to distinguish this temporal sequence from ulterior ones that occur in reaction to it or independently from it but affect the same group of atypical persons. The initial influence flow is divided into three fields, each with its own environment(s). The first field has no direct connection with disability. Its environment that is situated high in the power structure of its social sector(s). The sequence of events is initiated by challenges that are not directly related to disability (i.e., a move to the political right, New York city urban problems, housing booms, a change in medical school's dean, and a rise in cost of Medicaid and of private health care, respectively in Cases 1 to 6 (Table 1) . These challenges are met through the power structure of the social sector by societal leaders' actions, that are social forces, not directly related to disability, but affecting more general population groups (i.e., cuts in welfare, control of crime, market forces, pressures on medical school priorities, or on federal budget to the states, and rationing of care, respectively in Cases 1 to 6).
In Field 2, these social forces are channeled into disability related paths by more specialized individuals or organizations who initiate actions in those paths (initiators and disability modulation pressures, respectively), through a more restricted environment (Environment 2) that is often modified in ways that eventually have an effect on atypical people and/or other groups (hostility to people requesting welfare, fear of victimization, physical barriers, hostility to ADD students, cost containment, and routine medical practice priorities, respectively in Cases 1 to 6).
In Field 3, the disability pressures are applied to individuals or organizations (operators) that specifically interact with atypical persons in a disability modulation process that leads to change (or no change) in a situation of disability and to change (or no change) in features of their lives. Atypical people engage in these interactions in three distinct (though sometimes overlapping) environments. For instance, in Case 1, Environment 2 is the modified environment of the local SSDI office; Environment 3A is a social setting that may provide the atypical person with supports (e.g. advocates, information, professional help) or barriers (e.g. isolation, lack of information, ineffective professionals) in their negotiations with the SSDI operators. Environment 3B is the setting of interactions following a change in a situation of disability that determine the changes in the life of the atypical persons (e.g. interactions with family or friends to get a home, interactions with street people and shelters if they become homeless, interactions or lack thereof that are associated with suicide). The vertical axis continues with Field 4, where reaction (Cases 1, 4, 5) or lack of reaction (Cases 2, 3, 6) to the modulation of the life of atypical persons takes place. These reactions often involve a new set of actors (reactive actors) and a different environment (Environment 4). 
The societal disability modulation system (SDMS)
The vertical axis initial influence flow and its associated social sectors are part of a larger societal disability modulation system (SDMS), an open, time-dependent system that includes the initial vertical influence flow, external entries into it, and feedback loops within each field and among fields. (Fig. 2) . Its components are the distal and proximal actors involved in disability modulation and their time dependent interactions (from t-0 prior to the initial challenge, to t-1, t-2, and t-3 during the initial influence flow, and t-4 for reactive flows. The SDMS of each case has some unique features and some shared with the others. The SDMS of the atypical persons in Case 1 is sketched in Fig. 2 .
The occurrence, effectiveness, and duration of reactive feedbacks varied among the six cases. In two cases (1 and 5), the reactive feedbacks were strong enough to reverse the initial policies. In Case 4, the reactive feedback was unsuccessful; possible causes for its failure are a conservative trend in the State and the medical school; bias against students with ADD in the medical school or a lower priority of persons that are atypical in intelligence or emotions compared to those who are atypical by virtue of their ethnicity that might have been institutionalized in civil rights advocacy institutions. Differing societal reactions to an emerging impairment, such as adult ADD and a well-established one such as cerebral palsy may account for the different outcomes of Cases 4 and 5. Reactions were suppressed in Cases 2 and 6 by beliefs that appeals would be ineffective. Knowledge about reactive feedback was not available for Case 3.
The SDMS interacts with differing environments depending upon the field and upon time. For instance, the medical school environment became less favorable to the granting of special computers during t2; further, during t4, the medical student interacted at first primarily with actors within the medical school environment, then with actors in various legal systems in the community, and finally with actors in the state's judicial system. The relationship of such differing environments to one another is an important problem area for studies of social modulation of disability.
Role of the atypical person
Although the preceding analysis has emphasized the environment and the interactions of the atypical person with the environment, developments that are internal to that person are also important. They include not only biological factors and past history and experience in various environments, but also personal development, memories, learned attitudes and behavior, sense of self and evolution of aims for self. Clearly atypical persons have an active role (Ravaud, 1999) . There is considerable variability in the extent of activity, depending upon person. In this small series, the extremes included no activity in Case 6, at one extreme, and very intensive activities in Cases 1 (Morse, undated) and 4. There are differences in the interactions of atypical persons subjected to the same initial influence flow. For instance, in Case 1, out of the large number of atypical persons targeted by the directive, some were able to obtain their SSDI income and some were not. Among the latter, some were able to maintain their way of life by finding some work or reducing their expenses, some were forced to double in with friends or family, some became homeless, and only a small proportion committed suicide. These differing outcomes may be related to differences in the operators, in the environmental support system, or in the atypical persons themselves.
Further applications of the analytical framework
The flows of influence depicted in Figs. 1 and 2 have an effect not only on the atypical persons, but also on the various actors that are included along the vertical axis and in the various sectors. Thus, the same instrument might be used to study the SDMS in relation to changes that it brings about in the situation of the operators, the initiators, and the societal leaders. Such changes might affect their income, ease at work, stability of their position, and their social standing or prestige.
Discussion
Feasibility
The main product of this article is an analytical framework to study the effects of distal events on the life of people in situations of disability, in order to better understand the social determinants of these situations. To address the question of feasibility of devising a single analytical framework to study the very diverse situations of disability, I did an upstream social study of six cases with differing impairments and outcomes. I developed by scientific induction a framework with four fields (distal, intermediate, proximal, and reactive) , six main units of analysis (societal leadership, principal initiators, geographic environment, operators, atypical persons, and reactive actors) linked by four systems of forces (social forces, disability modulation pressures, environmental pressures, and process of modulation of disability) as well as reactive units of analyses and forces, and other feedback systems (Figs. 1 and 2 ) in its vertical component and eight social sectors in its horizontal component ( Table 2) . The results show the feasibility of using this framework to analyze six very diverse cases.
Causality
The sequences of actions in Fig. 1 and Table 1 have two characteristics of causal chains. The first is temporality, i.e., each event in the chain is subsequent to the previous one. The second is plausibility, i.e., each event in the chain is a plausible consequence of the preceding one. These two characteristics correspond to two of the strongest criteria in Hill's formulation of causal inference (Rothman & Greenland, 1998, pp. 24 ff) . I conclude that the sequences depicted in Fig. 1 and Table 1 are compatible with causal chains Clearly, the life of atypical persons in situations of disability is affected not only by distal determinants but also by others of proximal origin. Further, the modulation of their life may lead them or others in their environment to react by actions that generate additional sequences of events. Various loops may provide positive or negative reinforcements at different points in the original sequence (Fig. 2) . In general, one would expect a greater relative contribution of causal events in the distal field to the life of atypical people at the population level than at the individual level, since these events affect an entire population.
Limitations of the empirical background of the study
The number of cases was small. The selection of cases reflects the professional and personal contacts of the author. All the cases occurred in the United States of America. There was little if any representation of an important social sector, i.e., employment of atypical persons. The outcomes of the six cases were in general unfavorable to the atypical persons, and there were no cases with a favorable outcome. There were no cases where the most distal event was directly related to disability (as, for instance, in consequences of a new law). There were no cases that involved only proximal interactions, i.e., without demonstrable distal interactions. Clearly, the six cases represent only a very small part of the universe of social contexts of disability and there is a need for a much larger number of additional case studies selected with methods of theoretical sampling (Glaser & Strauss, 1967) .
Significance of the findings
Notwithstanding these limitations, the study yielded at least three findings that are significant for disability theory.
First, as a consequence of the ability to follow the sequence of societal events, it was found that several environments have to be included in studies of the interactions that lead to change in the life of atypical persons. They are the environment of Field 1 that is the site of interactions that are not directly related to disability; the environment of Field 2 that is the site of interactions that affect situations of disability, but does not yet involve interactions with atypical persons; and three proximal environments that are the site of interactions of atypical persons. Environment 3A is where interaction occurs between the atypical persons and the operators. Environment 3B is where the atypical persons interact with others that might provide help or hindrance in modulating a situation of disability. Finally, environment 3C is where the atypical persons interact with others after modulation of the situation of disability has occurred to find how to live in the new situation. Thus, while the general concept of the interaction of person and environment in production of life habits remains fundamental (Fougeyrollas, 1995) , it must be extended to study the many environments of the modulation of disability.
Second, the finding that the initial social forces that start the train of events are not directly related to disability in the six cases, but rather to different societal problems should be of interest to studies of the distal social determinants of disability. There are several possible explanations of this phenomenon. Their effects on the modulation of disability may represent externalities of measures addressed to the typical population for cultural reasons that have side effects on persons who are atypical. Or they represent materialistic approaches to the problems that put atypical people at a disadvantage. Or, again, atypical people in situations of disability may belong to a larger set of oppressed persons and the social forces of Field 1 may be control measures specifically addressed to this larger set. Studies addressing these hypotheses may be relevant to idealistic, materialistic and oppression theories of disability, respectively.
Other applications of the framework might include upstream studies of the social origins of the various forms of exclusion listed by Ravaud and Stiker (2002) ; interference with the forms of freedom of access described by Brown (2003) or the patterns of oppression described by Young (1990) .
Third, there was a reaction in three cases (successful in two, unsuccessful in one), and no reaction in three other cases. Studies with a larger number of cases might reveal the determinants for elicitation of and success of reactions and thereby provide guidance to actions by advocates.
The SDMS is conceptualized in this article as a system composed of actors and their interactions. However, it might be of interest to consider as an alternative a social system whose components are communications (Michailakis, 2004; Luhmann, 1995) .
Quantitative and longitudinal studies
Eventually, quantitative and longitudinal studies will be needed to ascertain the frequency of different patterns of modulation of disability to analyze its distal and proximal determinants, and to test causal hypotheses. Epidemiologists have noted the difficulty of assessing distal influences when the unit of analysis is the person in the proximal environment (Mc Michael, 1999) . To resolve this problem, a method is needed to link studies with different units of analysis, including some that are distal. The analytical framework lends itself to a cascade of seven equations, each with a different unit of analysis, in which the dependent (or "explained") variables at one level are the independent (or "explaining") variables at the next level. However, they are joined, as explaining variables with variables such as time, forces external to the SDMS and feedback loops within the SDMS (Table 3) .
The system of equations shown in Table 3 has linear and non-linear components that are time dependent and require multivariate methods of analysis. However, more complex systems should be used to take into account the effects of the various forces at each level on the other actors in the system (e.g. operators, initiators, societal leaders). Since the cascade of events in Table 3 also Reactive actors Reactions fulfills other functions for these actors and other aims for the social system, methods such as game theory and multi agent modeling may have to be developed.
The theoretical construct
The second major product of this article is the broad definition of disability developed during the study of the six cases. Definitions of disability based on functioning were inadequate to convey the scope of the changes that occurred in the life of these people: these changes included profound modifications of life chances in some people associated with suicide (Case 1), moving a girl with trisomy 21 into a segregated environment (Case 2), humiliations (Case 3), change in career and severe psychological trauma (Case 4), physical harm (Case 5), and in the instance in which change did not occur, sensory isolation (Case 6). This broad definition provides a more realistic picture of the life of atypical persons than one limited to restriction of participation: it would not be subject to the paradox of disability (Albrecht & Devlieger, 1999) nor to the "false dichotomies" of the social model of disability discussed by Brown (2003) , and it might just help in "discovering" the person in disability and rehabilitation" (Finkelstein, 1975) .
Conclusions
The results show that it is feasible to trace a modulation of disability upstream to its distal societal relations and that the same analytical framework can be used in markedly different cases. The study of contextual environmental factors of disability need not be limited to the immediate environment of the person in situation of disability. Rather, it should include not only the distal social forces that initiate a modulation of disability, but also the broader social conditions outside the field of disability that are met by responses that have an impact down the line on situations of disability. Analytical studies of disability policy could thus approach on firmer ground the political economic context of disability policies and the changes in the social political environment that are needed to truly equalize the chances and choices of people who are atypical in body, intellect, or emotions with those of the rest of the population.
